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In organic farming systems, diseases are controlled without using agricultural chemicals. Since serious losses of yield occur 
in conventional farming without agrochemicals, we postulated that there are several unknown mechanisms underlying disease 
suppression in organic agriculture. In general, microorganisms in soil are important for crop cultivation. Therefore, we analyzed 
the disease-suppressive effect of soils from organic farms and characterized the microorganisms present in the soils. We found that 
nursery soils from organic rice farms in Japan had a disease-suppressive effect on rice seedling rot caused by Burkholderia glumae, 
B. plantarii and seedling blast (Ando et al., 2014). We isolated disease-suppressive bacteria and fungi from the soils. Application of 
the Pseudomonas sp. W6 and Y3 strains isolated from nursery soil suppressed the seedling rot caused by B. glumae and enhanced 
ethylene production, suggesting that the bacteria activated the ethylene-dependent plant immune system.
We also performed a microbiome analysis to compare organic farming nursery soils with those from conventional farms, and 
found that richness and diversity were higher in organic farm soils. The bacterial populations in organic farm soils were robust to 
irrigation and seedling growth. These findings suggest that a robust bacterial population contributes to suppression of the proliferation 
of bacterial pathogens (Takahashi et al., 2018).
Finally, we attempted to develop a new disease suppression technique using bacterial communities cultured from organic nursery 
soils. We cultured bacterial mixtures from organic soils on nutrient agar and potato peptone glucose agar and examined their disease-
suppressive effects on bacterial panicle rice blight in rice grown in conventional nursery soil. The bacterial mixtures from some 
organic farm soils exhibited disease-suppressive activity. The disease-suppressive effect tended to be strong when diluted medium 
(1/1,000) was used for bacterial culture. We also monitored the changes in soil bacterial populations using polymerase chain reaction 
denaturing gradient gel electrophoresis analysis of 16S rDNA after adding the bacterial mixture to conventional nursery soil, and 
found that a stable bacterial community was related to disease suppression. These findings suggest that a robust bacterial community 
was related to the disease-suppression activity. Therefore, it is possible that a disease suppression system similar to the nursery soil 
of organic farm will be effective when a cultured bacterial mixture is applied to conventional nursery soil. Our findings could inform 
new strategies for the biological control of plant diseases using culturable microbe communities from disease-suppressive soils.
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